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(54) [ssw©***] x^;^=¥-l5^ai!g©^yjl^ciD7' , <;^snfc7 , □-7 , 



(57) ism 

o£*mi, 4*fcftfcttfc:fettSF:f--,i:g$#£© 
&M& 8»©eJ0ft£fc*V>T7^iLT«J113*l 



(1) ±ftK*#*iia K"*" S*#*ft*t**U rr-cmEK^— 

(2) «rtE«*05^<A**J(ttl!:|BIC»*-CSbfcU *LT*fc3«ft-«K# 

|££oT<&8Wttfe;h/t:fc9 ; ■ 
«r^ft^©S^*Oj|>!liofc*»|Cj|4ofc?HA'*»#L ; 

2. IKKt-* 350~ 800nm©jfcg«6B-Cft£!Rl|XU *L-CIWB£**# 
450~1000nm©igftffiiaT-tt£fg-f 5iit5ji©aSH& 1 Jf iE«©2ri£, 

fB«©#&> 



(2) inefl^o^^A^iifcnicncttJi-eKbu ^urs/.tsss-c-ig^ 
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5. iriHK^-AS 350~ 800nmO»S<6Ht?3t4-SliRU, *UTgrfES^* s 
450~lOOOnn©«*«H , t*3tSr381-ai»*©«H»4 5j[BflO*«fe. 

6. MBS**- K^-#*9-7*=A«¥*>y>'-e*)SII*0«Bil53jl 

7. «»«»©jB^»0««»«»«r»IW-*fc»©*ife-C»*)or» SB coffin 

( i ) *y * - KftJOBte-Siifc V-r — $**Sjt»ft* L, r rr- 
ire k^- *»&iwas*#^<o»*tt*^*-Mf-*»3i«*-f a *>©-?& d ; 

r t k £ o -ctfawrt btiT*5 0 . 

gJiEj£#£M@*©K#l;:#SiL ; * LT 
«rKg£#©»3fc&Sfc:fcv>T#«©3feS£* 9 BR-T 5 r t lei 



8 . ffle&fBtfm«*tti£ J: s t>©-e£>5f»#©«5HSS 7 «b«©#*. 

9. iEFt-# 350~ 800nm©jgfi«$ffl-eft£KltZU *LT*B*«#* 

10. ifiEg^ft- YT- ^9-7i=/W*f-i/x>-C*>5a*©«5H®9^ 
ISm©*)So 

11. t--r 5fcfc©^7-r-T-&tm£©** K-esfiie 
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*/% ? V*°f- K©#4Tt DNAjK tf K J: (J ffiiE? 7 *W h «r = hT 

-b ; *bT 

(i) WE^7i , ^-^gajijirMbTffiliW^i^^ig-g-$ns 
cssfrfc^/i'^-fcSbSttK^b. (2) imE«*©^5>f^-*saatft 

"tePJCftfi-CRftU *b-Cft*ofc«S-C»3tb;-tb-C (3) WBBffl*©^ 
5r irlcfiB-f 5, ttia»»::'*v^-c*K«il!:rac«f»ttSr«TS 



K!B-e"$Ji5|(|*©tfiBB!(Sii«e«o*jSfe. 

*i*.BI*©«H»ll*IS«o*S6. 

15. 1 1 Kt-f3t^^fyfyM«|-e3!.5»*© 
S£ll^ll«iE*cD^j£ 0 

16. ' BfIIS*f-V7 i >"ft;-a-!fe)^7/^u-fe'l' VXt/o-y$ ^£^A/-C-$5f»# 
©!6fflSl5^|S«0^fc 

17. 4>4< fct2i©t3feft*»t^-C)8S*y MfiboT, 89l5f@*(Dg 

(1) ^fctt£Sftfc**tt-K*-**»**U rr-ClttCK-J— *W 
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3) i*05^, BulH^tc^oTmrlSK^ S*#»©SHI«:«^.5r 

t tears, «ii2»«fc*sv^'rsnt«jKisi r t zmmt-tz 

19. «EKt-# 350- 800©«*«6ffl-C3fc*r»#U * LTflMESSftoS 4 
50~1000O«fittffltr*ft*-r5«*OttH»17«flB«©*y ho 



r©ifffl(D^Ji:LT, DNAB9Hfc£##&U r©3§£\ #<©«§IJ©& 

5: (1) DNA77i/^>-h^iOCD§3tat-i9 7-<^$tt, -fcMr&U:. * 
©77^ ^h*SBIg5-f5E?!l*^W— VT?HR$iv (Ansorge et al. , Nuclei 
c Acids Ros. 15, 4593-4602(1987) ; (2) DNA7y^p< > F*54l©S4ofc 

* LT^-©W-^T*^W^*X (Smith et al. , Nature 321, 674-679(1986) 

; (3) MSBU&\z&V&B*ni&**'>X9^*i'Y#&ti:v1t*t%m£.£ 
•Jy^/l'SiV *LT4a©77^ yhMCl'- ^t*JV^3m$H (Prob 
er et al. , Science 238, 336-341(1987) ; (4) DNA77^ VhcDffi 

# 2 



(Huang et al. , Anal. Chem. 64, 2149-2154(1992)) „ 



SrS«1-5 itfii? HSifcfcS. 
tot, #■< ©flMcjjcaasH c^^AXtf-iHiollifi-cft^Sixwa «fc 5 i~ 

3&iE©flift 



£tfg&#«feffli©IS©El8i©«6B8i^ SSfllttftai^^HE^SrflWIiH-Sfc 

l3fWtiWWt«r*i-5J:5»J:Wi*ftS. rtttt, *3fcffl©«R©*«©* w< 
-|SI©^iSrXx.5r irlctO 7^/w^^fc#ft^©#»tt^x., ^LTI^C 
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Hltt, 1XTBE KlfcttS FAM-3-TAMO!»3tRt«83t^^^ h;KD^77t* 

So 

H 2 tt, FAM-3-TAM^CErc l/^ hD7xP^7Atfc^ 0 * ^TVUS 488nm<£> 

*tt*Of-^*/WC«WStt5ft*^^/U-C*>9 (525nm) , * LT*<£» 
^©^^*/l/JC*a*h*»*S/^A^C*>5 (590nm) . fSJf^/W*^ 

@3fl 1 XTBE (C&tfS FAM-4-R0X<^»3tRt«fi*^^^ h/^^7 7tfc 

B4tt, FAMM-ROXOCE^U* M7jn^7A"Cfc5 0 



/utt, 488nmOaESr#"r5A®6«J**0ttt^8c» DNAEM»3e*#^ J: 9»*f 
£;ft,6<, lli<D*i&f*S^ (525nm) % 

*Lr*0^^#^^^^/WC^m^^5S3fe^^/V'Cfc5 (590nm) 0 pa 

051*, FAM-4-R0X&tf ROX:/?^— (DCB^l/f hn7xn^7«fc5o 

0 61*. K^-tS*#^^IB<O^K»UT©»»tt^ft^Sr»^ FAM- 
3-ROX, FAM-4-R0X&OTAM-10-R0X^fe^CE^l/^ FP7xP?7Atfc5„ f~ 

B7tt, M13mpl8A yyft^h DNA*^yVfc»LTOSftofcfe*^5 
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fc^A/TMfctK tCll^T. gftfflte^CTfctK *-A-5y/1-6^ 



v»tt>fiv>#, UJ»Ufevv<:/ K«©m-*«, tF-flgdi *>J»*«jfc: 

nmEirt, #iil0ranWF , 1, i 9 tfififctt SnmfiJlrt^ BilRft^t (absorption moxi 
ma) <D>pt£ < t t>*S)lO%, »il< f±4>& < fc t*520%©K3tffiSr*1-5T?S>5 ■ 

%Z%.-tZ>Z. t&XZZZ. 5taRSft. **ifett9HU.o*WC# 

1 15nmRVJ: 9 U< f44>£ < t t>20nm/£lt#8t£;frfc?l!#;ft;tti (emission 
moxima) T*^3t-fS-Cfe5 5. 

Stitelfi, ^ 350~ 800nm©*Sffltf, £ 9 350~ 600 

nmXtt 500- 750nm©ffii|-e@t5fcU * LTg;§ft®3tHtt, 450~1000nm<£> 
mSX\ 450~ 800nmtf>®fflT*ft£3§-f5-e,fo6 5„ ffi^XWs-fZXolC 

. -Mi. <0i>&< ©RiRttdH-**"*-* 3SX{4^n» 
bS^#^«>3t^»Jafi«>*si^«: 1 / R 6 ( ~ n T? R it 2 a<D®3tHFfl ©ffii«-c 
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HE&£Jl{ft1-S<fcpR: 



*0*JSStt5J:5ft» 2«©g#affl©ESttt, *©ttJtR:tto-CS*.Mv* 
■5. «*©glXW:±gL DNA5.U! RNA<Dj^# % ttfltSfrfcglt 

iK)250Dal (K/H^) "Cfc 9 -t L.T*>)5,000DalJ: ») fciS< *< , ^I2,000D 
al± *)*>!«< ft V^e*)* 5. *3feffl©^*ttHRttfcift 250~1.000Dal©«B 
T-fc 9 . r it-^lcftffl SftS^tSfcofc^/w.hwS&tt- — *fr©# 

■■cur:, x(4-«-es»ic5.u t rtia5SP&-efife©^^^$H#5o %yt®t$. m 
Bi-afls*<iMt©«SL fciAwri/rsvfe*, *?^vxttn*o 

9 CBKSftS. Sot, WC<t:*««©«i^6>©K"*— , Wtft* 
JM8W©?"W*, «*©#8f8a=, fctx.tfl^i> ^n-rh^y^^- 



■e* rfc**a*ii*. #k» it tuny*, mr. » 

©ttft»»* s »*©*^-Cfe5o HPLC. 77 
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2«o»*aMOffiMtt?^/i'0#»ttK:||J#*2lfe+"C*>5 5ri:*J!.W* 
fc t xtfE?iJfc3£tcSS*fcS»£, a«J4*# * ©ttiMH-Ki»**n6 



fc£;ttf!7 7xd^ .'OX^; Kfe*» fc t X-fiHuechest 332 
58, 7xtV>5-?yfe|{, fc £ Texas Red. RtJtt^-^C Afeig, 7:7 !) 

*«H-eRiK-t-$r:£;6S-e*3. #<©*§-£% »3t^ftt. i&2KDal£lT, -* 
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fbfi**«Rt«S** «*#) ©»#**««, *4<fct>16i«XH:**uB± 
h/pfc©^©;*^ h/i'*— ^-9y:/£#Rt^6ffllH]©E8Stt, K^-— 

a^gStt^©^*^— (E$*©8b$#20%~ ioo%co®ifflic^5 i ? 

ft-t-S-e$>5 5o -JRttKv ft*©*?©* («*5S+©«-*fi«fc&*3*t5 
*frt©IB©^i'*-*s»©»*K:*»*&ffi"Cas>5 5. 

»*:/,*?©#£■, s%a©**HKffl&*t*#, 4«*-c©jw:ofc. 3 



lift 900nm^T©#^i»&fiftffl-?3S3t1-3 r t *T?# #fl-*l$tfiS5ffl-C© 

y-#a»b©W*S:Sr«'l-< 4we*>5 5a»e>-e*>3. »»tt©1i*tt**i# 
±©»*a©Stewfirt-*fc©fc#*©isi MtefefflMW-* 7^±ic(i cfc© 

, *Lr«3£©7^tHr5jB^*©a*©fiJE^IB«rEa5iJUfcv^«S-©*©V 
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*.tf, 7°y4-?-^ <0 2n<0&%m<n1f£&\z3:')itm£tiX^Z>. 

„ tJ§oT> ©^65^7 fcijitf pUC/M13, IgtlO, Agtll, 
X$n&<Dh<Dfrb<07°7 4 ^Jfflt?t5. Sambrook et al. , Molecular Clo 
ning:A Laboratory Manual, 2nd ed. , CSHL, 1989, Sectionl3$-#M©i h 0 DN 

;<??-X-?v>->it£hZo S#ofc2' , 3' ddNTP -tOlS* 
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JtLS^/i— ^ifcttsffl^ro^/wi, serif c&g-eKftu -tLT&fco 

*yhf±, ^"5$ 6 9* "CCD, ii^4«*-e©^/iofc7'</wSr^rt" 

5/, *'*y&Vra«©t©«r*i-5. iltt. att. BliR> «HX 

»n«ot>o*«[K^A/-CJ*5, ffiWSe, IMA. 7f##l> *#SI*Rft**, 
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3' «-C^5-f"^-EW«r*i-5a«I*^9^5 Klcjav^Ta tr-SftS^tE 



ttSMfiHWeft 1 ~15ffl, i9a»fcH:l~12fl, »* L< tt*&2~10«W5i* 
Si* 

M133.=^— ^/V^y^-v— *>?>S^$ilfc, E?IJ5' — GTTTTCCCAGTC — 3 ' 

-54ac«-e»-T5^y v*-r-AS:^rrs, tiers' v^h^v-M^/w 

-5- (N— (h!J7/W*n7tf;V7 5/^-» -3-7^5A"f5K] - 
2' -5***^^5 5?^, 3' - [ (2->7;ifA') - (N, H-*MV7 
nfcT/VO ] -*^*7$^s/h (Amino-Modifier C6dT) ©ffifflld 
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o o 



DMT< 




0-P-N(iPr)2 
O— CH 2 CH 2 CN 

fflffitt 1. Ami no-Modi f ier C6 dT 



llApplied Biosystems Inc. ( "ABI" ) SJO&iis FAM, -t^£t>h7^^±4 V 

Aft ABIfeli TAMXI4 ROX (W#i:fcn^$ VflWWre*>&) 
fc5o FAM-3-TAM<D»ittt#TiEl£^£ftS (*&#2) : 




Mft2. FAM-3-TAM 
*Wtt#JcE«$jx53:^/w^-e^rrn-f-o?lJjgiH; x (1) 488nm-C@i 
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i:OK©gg«S:S^5wi:»c:J:»)^S$ttWSri:-e&5o FAM-3-TAMW6I^ 
<<9 h/'H*FAM(495nm)S:O t TAM(560nm)Oi5|#0®3t<4S:*"-t-5^, U^U*^e> 
, 488nm-C(DiaeiCilLTe, Bff-T^TO^Jttt 579nnfCg:7C-efc£T7!i>lbfg 
^5 (01) o r*U4 FAM/S^ TAM'-OSb^W^S^^^-^^-r. 
r.*U**fc, Wf«M»Kl (CE) *7AT(-^7-<-v-SrA#U ^LtSSO: 
ifefflft^/H:tWt5itiaoT1>I?)ti,f5„ FAM-XOTAM-y^/t^tl, 

ID2) , FAM^IbO^/U^-^^ TAMlCIJi: A/if^JC^ 

£*K 91nmW^ h-?^->7 h C. i Sr^t"*. *-©f-^©l^ 

I*. T'^'f^-^^T'&Srt^-r. ^tig*^ 114nm©7C##* h-f 
^v'? h£tt-5--f 5 FAM-4 

li FAM-4-R0X»®at(3i:SS (UVI^iOffl^^HS) -C© ABI Wi.v'y^^— 
^^Ca < ftcaA$ttTV>5o FAM-4-R0XtD-?-©#P)tl5@*i/^-7-/Hi, ROX^ 

&®miY7— t%®#t<Dffl<Dmm\zmft-}-z>i\ttf&m£titz me) „ fa 

M-4-R0X, FAM-3-ROXfi.UtFAM-lO-ROX^iWffA^^SI^^, ^ LT#£tfiSife©9 : - 
•^/^l;:&t^$;}^;fc„ FAM-lO-ROXCmLTtt:, fe^K©8§ffi©«*P^3i^/V^— 
^©SSr^C, 2o©^*/MC(5iA/^U^^7vw£t>;fce>1-„ <STL 
fcffiWW'feJtfe© i/f-TMz £ 9 ^ $*v5 i 5 ^«Sg«|j5S« D "bft* icon 
t> ai^/l'^— fe^©*l*tiiD-f5o FAM-3-R0X&I* FAM-4-ROX©jii5#ti:£i8L 



FAM-3-FAM, FAM-4-FAM&tttAM-10-FAMt> $.itfflm£titz 0 mM£tlif7° 
yj-?— (FAM-N-FAM, FAM-N-TAM, FAM-N-ROX) <Dy<<Zfy V -ffiT, Sequenase 
2 SrfflV^TFAM-lO-FAMS.tf FAM-3-ROXICJ; "5 ^^5, AT-^1-5iE?lJft^ 

79^>-h^o,cj: o^mu-r^w^t^y hz^-rz (urn rtMta^ 

*Vt*;9, DNAK?'I©5)-*f»fc*CD'5I|gtt4r^-r„ FAM-10-FAMS.T/FAM-3- 

R0XO3!)fcttu *r<X^ft 525nm£.tf 605 

nmicffft-rs, ^^y^^rvwi, ^;ft,ib<P2«tf>a£*i;::}3v^-c, i-StCfc 
I. ^fiSSftfcTS.u's' Gl-q<d YtiHy'</i>*ttsn—?—<o* x )d%?\/ir3- 

&.<D'im<F>y°y A ^— £> 0. 2M^HHg"CABI Model394 DNA-g-^±T*iiffi 
L-fc : 



1 FAM-5' -GTTT*TCCCAGTC-3 ' 

I 

(CH) 2 (C0)-NH-(CH 2 ) 6 -NH 2 

2 FAM-5 ' -GTTTT*CCCAGTC-3 ' 

I 

(CH) 2 (CO)-NH-(CH 2 ) 6 -NH 2 

3 FAM-5' -GTTTTCCCAGrC-3' 

I 

(CH) 2 (C0)-NH-(CH 2 ) 6 -NH 2 

T 5 / !1 ^%—T-J*&-£ttfeffi£tl1ti&&T*tf. Ami no-Modifier C6 dT* 
tty%VyY (Glen Research) SrJB^S i irtdi 9 , ^S^fcftSK&A 
SaV^LT FAMiS5-a-figOft^<D©|@T*6-FAM T 5 KABI) £)BVvr>gA£ 
ixfc. mSE?lJdS^$Hfcm. ^y^^W^K<S:, lml<D«NH 4 0H {Cit) 
H^^^PO^fe^Lfc i££_ktf>T$ (A, G, C&tfT*) £ 
, 551C-C-4EHI.1, NH 4 0H f$mZlMl&i-Z>Zb\c£^Xf&£;VtCo M<gmM.timft . 
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4« t LX > * D dtv— l fc £ 2 &m (TAM) *KJ&* 



FAM-5'-GTIT*TCCC^GTC-3' 

I 

(CH>2(CO)-NH— (CHy 6 -NH 2 



Na 2 C05/NaHC03 pH-9 
DMSO 

FAM-5 / -GITT k TCCCAGTC-3 / 

I 

(CH>2(CO)-NH — (CH^NH— C — TAM 

O 

FAM-3-TAM 

0.5MCONa 4 C0 3 /NaHC0 3 )g®IS40/x 1 <K FAM-y^VO^ U * K ( 

1, 2&tf3) £\ 12 m 1 ©DMSO*. *5 150{gi§3HJ*<£> TAM-NHS^T/l'Xte R 

l6U4*»ofcfe*Sr, Sephadex G-25# y AiT^iM XftBfc^ h ^7 7 ^ 

— TBE, 20 %T?])JUT$ Ky/^ft*»(40ciDX0.8ciiO^J;9*il«Ufco 
tt^yj-?'- SryA^felSfeicU ^LTOligonucleotide Purification Cartrid 

9%£JlJb^fe5 r fca^Sttfco 

III. FAM-3-R0X^r/FAM-10-FAM(^ J: 5 DNAKff]%:£:7 g ?V ^ h <PflBB 
A-e»je$tl5M13mpl8«) DNAEJilfc^ 7 ^ h Sr, Sequenase2. O(USB) 

fc : ( 1 ) 10/z 1 0>KJSH»«u 40m 1 <OM13mpl8— DNA&tf 6 p. I <D FAM 
-3-ROX ; (2) 6 m 1 




20 m 1 <DM13nipl8— DNA&tf3 m 1 (DFAM-10-FAMo <@>*4VWT 
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3 ft 1 <0 DTT, 20 /z 1 <D ddA^M^RXfU it 1 CO#??$HfcSequenase2. 0£ 

> *±©fl*©^-rr/ncaaoufc. *<D&£^4&£2o < c-r-2o#F.a, Mfti: 

, 37t:^^ e>(C20^F^-f ^^r^-^- h 50mM<DEDTA 10 ft 1 , 4M 

CONH 4 0H 40ft l&U!95%Et0H 300ft 1 (DfaMiZi. K)Wit Lfc 0 fifrlEj§j££:+#tC 
ffl-g-U J E-l/C#Cfc, tK±(c20^^, gvfc. 7 7^Vh£75%i£EtOHICJ;») 
2&flS£i£U Jt£TT-Sy!g-frL&. *LT96% (v/v) *W7? K 4 ft l& 
Ut50mMCOEDTA(C^bfc„ 3#d8, JPfRU DNA%3B4U ^rUTjJc 

&AI3\ 10KVT?30#KHlte$nfco 

9 HrfiEfb $ fhtz # V * * utf?- Kfefjat? # 4 £. i tt, .±B«f**» <b 91 b fe 
, 9lffllcJ:!)*WllllWc|Ki**tT^5. 
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Fig. 1 
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Fig. 2 



c 

FAM-3-TAM 



[0 3] 
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Fig. 3 
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Fig. 4 
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Fig. 6 
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Fig. 7 
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[*««je»] ftvtmn i8 4^©8 

[gttJB] 1 9 9 5^1 1^300 
!S#©$Sffl 

(i) ^wastesfts — g*««#*ffc£-u rrnwBK^— 3j»6»«r 

Eg*fc~©^ttfc^*/M ! HE»#£-f 5 t> ©T'fc D ; * LT 

WIS K-J— ©»3t«*lc*JV^-C#il03taiH: J: ? flBtH** r t fc i 9 WE?"* 

2. BfrlBK-t ©<@* <D V'-j— ifi 350~ 800nm©i£g$Sffl-C-}t£K 

ftU *L"ClflEK-J- SMMWtOft*** 450~1000n«©jRft|5H-e*Sr38 

3 . litl IB K-*- # 9-7x5/!/^ 5ft*©ffiHm 2 9 
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